The concrete industry consumes millions of tons of aggregate comprising of natural sands and gravels, each year. In recent years there has been an increasing trend towards using recycled aggregate to save natural resources and to produce lightweight concrete. This study investigates the possibility of using waste plastic as one of the components of lead-acid batteries to replace the fine aggregate by 50 and 70% by volume of concrete masonry units. Compared to the reference concrete mix, results demonstrated that a reduction of approximately 32.5% to 39.6% in the density for replacement of 50% to 70% respectively. At 28 days curing age, the compressive strength was decreased while the water absorption increased by increasing waste plastic percentage. The leaching test revealed that lead ion extracted from the WLABP-modified concrete was within the acceptable limits. The findings of this study indicated a sustainable alternative solution for reducing the effects on the environment posed by waste plastic from leadacid batteries.
‫أستخدام‬
When Portland cement, water, and suitable aggregates are mixed and formed into individual pieces to be used in laying up walls and other structural details, the pieces thus formed are known as unit masonry, or units. Such units are also technically known as concrete masonry. However, most masons use the terms concrete block or block when they refer to such material. This type of masonry permits easy planning and quick erection and can be done by masons having little previous experience, Dalzell, 1955. The hollow block according to ASTM C90 and C129 is one in which the net concrete crosssectional area which is parallel to the bearing face is less than 75 percent of the cross-sectional area, while solid units have a net concrete cross-sectional area of 75 percent or more. The hollow block according to IQS 1077 and IQD 1129, is one in which the hollow volume is between 25 to 50 percent of the total volume of the unit. The solid block has a hollow volume less than 25 percent of the total volume of the unit. Lightweight units are the most common concrete units used in masonry construction because they are easy to handle and transport with reduced weight. Lightweight units have higher thermal and fire resistance properties and lower sound resistance than normal-weight units, Mamlouk and Zaniewski, 1999. This research focuses on the feasibility of using waste plastic of lead acid battery (WLABP) locally available for establishing masonry units as a sustainable approach for WLABP management. Also, investigate the influence of incorporating (WLABP) as a hazardous waste material on the properties of the modified concrete mixes.
MATERIALS AND MIX DESIGN 2.1 Materials
All the materials used in this study are locally available except the admixture. Table 3 shows the gradation of fine aggregate  High range water reducing admixture (HRWR) super-plasticizer, known as (Flocrete SP42) complies with ASTM C 494 type G was used. Table 4 shows the properties of HRWR.  Waste plastic: scrap of lead-acid batteries casings (WLABP) collected from the (General Company for the manufacture of batteries and equipment / Ministry of Industry and Minerals) after removing and recycling the discarded lead plate into lead product, then shredding the (WLABP) by using a mechanical shredder machine as given in Fig.1 then sieved to the desired particle size complied with the limit of IQ.S. No. 45-1980 Zone (1) for fine waste plastic and the Limit of Iraqi standards No. (45\1984) for coarse waste plastic, the chemical and physical properties of WLABP were shown in Table 5 . 
Specimen Preparation and Tests
Two types of masonry mixes were prepared in this study reference mix and was denoted as (WLABP0) and masonry units with different percentage of waste lead-acid battery plastic (50 and 70%) by volume as partial replacement of fine aggregate and was denoted as (WLABP50 and WLABP70) respectively, mixes details were shown in Table 6 . 
Specimen and tests
The cement and sand were well mixed and then the waste plastic aggregate added and mixed. Finally, the water and HRWR was added gradually with continuous mixing of all the constituents and compacted at (540 KN) by apparatus used for compression strength as shown in Fig. 2 , then molded into cubic specimens size of 15x15x15 cm, casting, compaction and curing for 7 and 28 days by wrapping them with a polyethylene sheet. Then they were tested for compressive strength, density and absorption to investigate the possibility of producing lightweight concrete blocks containing the WLABP of a certain shape, meets the requirements of compressive strength of the standard specifications for concrete masonry units (IQS 1077, IQD 1129, ASTM C90, and ASTM C129). 
Toxicity Characteristics Leaching Test (TCLP)
Toxicity characteristics leaching procedure TCLP (EPA test Method 1311) was applied in this study to evaluate the leachability characteristics of the WLABP modified concrete. The test is done by using an extraction fluid of tap water acidified with HCL acid to obtain a pH of 4.9. This simulates what happens to waste materials inside landfills for a period of many years. The TCLP is the only leaching procedure specified by regulation for characterizing the hazardous waste Toxicity Characteristics, Chih, 2001.
After 28 days, the specimens curing period, the samples were crushed, sieved to pass 9.5 mm mesh. Then a weight of 100 g specimen for particles passing the 9.5 mm mesh and the other for the remaining particles, was mixed with the standard prepared 4.9 pH extraction fluid and left for top to bottom 18 h agitation at 30 rpm, then the tested tubes were left to settle, the solids were separated from the extraction fluids, and finally the extraction fluids were collected, filtered and taken for laboratory analysis, as shown in Fig. 3 . Figure 3 . Toxicity Characteristics Leaching Test.
Semi-Dynamic Tank Leaching Test
Production of Semi-dynamic tank leaching or what is identified by (EPA test method 1315) is a mass transfer rate of constituents in a monolithic or compacted granular materials test. This test was carried out for LABP100-concrete mix contain contaminated sand with lead ion concentration (1500 and 3000mg/kg) and with 25% ratio of OPC. The data picked up from this test gives material parameters for the release of inorganic species under mass transfer controlled leaching conditions. It additionally permits estimating the diffusivity of constituents and the physical retention parameters of the solid material. The (5 cm diameter by 10 cm height) cylindrical cement based (S/S) specimens that have been previously cast and cured were submerged in a container holding a leaching fluid of (2 litters) of distilled water (DW). The specimens were hanged and submerged in such a way to get a liquidsurface area ratio (L/A) of (10ml/cm 2 ). Specimen suspension in the submerge extraction fluid insured a (100 %) exposure to the effluent (the extraction fluid) from all sides. The leaching solution (DW) was then exchanged with fresh (DW) at the pre-determined interval (28 days). The leaching solution (DW) was then exchanged with fresh (DW) at different intervals (0.08, 1, 2, 7, 14, 28, 42, 49, 63and 100 days), as shown in Fig.4 . 
RESULTS AND DISCUSSION

Density Test
The density test results for the WLABP-CMU specimens at percentage (50 and 70%) aggregate is plotted in Fig.5 . It can be seen from the figure that the density of the concrete decreased from 2177 to 1315 kg/m 3 with increasing the plastic aggregate content 70% as compared with reference concrete. It is obvious that the lowest dry density for WLABP70-modified concrete mixture reaches the dry density of lightweight concrete as shown in Table 7 . The above results were in agreement with the study of Rahman, et al., 2012 on recycled polymer materials as aggregates for concrete and blocks, where they stated that the density of the poly blocks decreases sharply with the polyurethane formaldehyde (PUF) and high-density polyethylene (HDPE) aggregate content. The reduction in the density of the poly blocks and the concrete was observed due to the lower unit weight property of the recycled plastic materials. 
Compressive Strength Test
The results of the compressive strength test for the CMU specimens modified with (50 and 70% volume) aggregate of WLABP are presented in Fig.6 . It can be seen from the figure that the compressive strength decreases as the plastic aggregate content increases, at a reduced rate in the strength of (28.1 and 37.4%) at 28 days as compared with reference concrete. This decrease in compressive strength is may be due to the poor bond between the cement paste and the plastic CMU aggregate, and also the waste plastic aggregate undergoes to shape deformation under the compressive force, i.e. act as voids in the concrete mass. The results are in a good agreement with the findings of Ismail and AL-Hashmi, 2008 which show that by increasing the waste plastic ratio, the results show a tendency for compressive strength values of waste plastic concrete mixtures to decrease below the plain mixtures at each curing age. 
Water Absorption
The standard specification for concrete building brick or block limited the maximum water absorption. The ASTM C55 stated that the maximum water absorption required for lightweight concrete building block is 320 kg/m 3 . Water absorption is an important factor due to the porous structure of the lightweight concrete to identify the capability of the concrete to absorb water. The results of water absorption test for specimens with 0, 50 and 70% volume aggregate of WLABP at 28 days curing age are presented in Fig.7 . The plots indicated that water absorption increased by increasing the percentage of plastic. This is because the higher percentage of plastic applied in each mixture increased the total voids distributed in the samples, resulted in higher water absorption capacity. 
Leaching Test
The results for TCLP lead ion extraction are plotted in Fig. 8 and it can be seen from this figure that the toxicity of lead to the leachate was low and the TCLP lead for WLABP100 was higher than WLABP80 modified cement mixture. This indicated that the WLABP were free from lead residue and thus can be used in concrete production. The results of the casing and soil sampling concentrations were below 5.0 mg/l TCLP lead, then the excavated material may be disposed of at a permitted solid waste landfill accordance with the landfill's Industrial Waste Management Plan, Lafayette and Saint, 2004. Also, it can be seen in Fig. 8 that increasing particle size > 9.5 mm the leachate decreased. Particle size increase positively effects on decreasing leaching characteristics of (S/S) materials. Larges particle size for crushed materials means lesser surface area exposure with the leaching solution and consequently resulting in lower leaching concentrations from the solidified matrixes. This comes compatible with other studies, Olcay, et al., 2003, and Ebrahim, et al.,
2017.
The concentration of lead ions released from WLABP80 and WLABP100 at different time interval through Dynamic Monolithic Leaching Test (DMLT) are presented in Table 8 . It can be seen from this table that the concentration of lead ion released in the leachate was within the accepted limit. Fig. 9 shows that the pH value for the (TCLP) extraction solution specimens jumped from (4.9 ± 0.05) to values as high as (12.5) after 18 hours top to bottom agitation with (100 g) crushed 
